Function of mutant (G1144A) tissue-nonspecific ALP gene from hypophosphatasia.
Hypophosphatasia (HOPS) is a clinically heterogeneous heritable disorder characterized by defective skeletal mineralization, deficiency of tissue-nonspecific alkaline phosphatase (TNSALP) activity, and premature loss of deciduous teeth. The gene for TNSALP is located on chromosome 1p34-36.1 and consists of 12 exons and 11 introns. In our previous study, we found the novel point mutations (G1144A and T979C) from the genomic TNSALP gene of a patient with childhood HOPS. In this study, we have characterized the protein translated from the mutant G1144A gene. Wild-type and G1144A mutant-type TNSALP cDNA expression vector pcDNA3 have been constructed and transfected to COS-1 cells by lipofectin technique. After 48-h or 72-h transfection, cells were collected and homogenized using polytron homogenizer. After centrifugation at 10,000 g for 10 minutes, the supernatant was assayed. ALP activity was determined with 10 mM of p-nitrophenylphosphate as a substrate in 100 mM of 2-amino-2-methyl-1,3-propanediol-HCl buffer containing 5 mM of MgCl2. ALP activity of cells transfected with the mutant cDNA (G1144A) plasmid after 48-h or 72-h transfection exhibited 0.063 +/- 0.012 U/mg and 0.054 +/- 0.012 U/mg, respectively. As the enzymatic activity of the wild type was taken as 100%, the value of the mutant was estimated as 2.7% and 1.7%, respectively. These values were not significantly different from those found with mock-transfected cells, that is, 2.5% and 1.5%, respectively. This study indicated that the mutation (G1144A) produced the inactive ALP enzyme and would be a disease-causing mutation of the childhood-type HOPS.